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(pijxtf. 2-7?7i/-)\,) , *-}->/ijx;|, (#|Atf, 2- 
*:>->/U— ;iO . -f v * it »/ "J ;p (tfjxtf. 3--f V + lt'/iJiK . ^> 
y-r v ^it •/ 'j ;u (#jAtf> 3-^ > \Z-r v V u . ^-^-y-yu;u 

(#J*.tf\ 2.**^^^) . ^ > »/ ^- * It '/ 'J <#l*.tf. 2^>V 
* + it '/ U ^ ) , '<>7t + ^y7 , /'J f (tftJAtf, 4-^ > y^-^it i>* 
7'/u;n . < T'/ujp (#j*.tf\ 3--fvf77u;n . ^>v-f 

V ^ 7 V U )i> ( 0)J A tf . 2-'<> 1 /'fVt7'y'JJH . ?77U^ ( M 
tf , 2-^ 7 V U ^ ) . ^>'7f T^Jf ( {fl A tf . 2-^> , ;t7 , /iJiH . 
7 U ;y (#| A tf , 3-7 >J )l) . ^>77U^ (0* X. tf . 3-^ >77'JiM . 

^xxji, (#j*.tf, 2-^x-;p) . ^>>/^xx;u (#l>ltf\ 2-^>V 
^ X X ;U ) . th^'/'J^f^llf^tlS. C tl £ <D 7 U - ;u g& # IC tf 

* m m m * . KtD7U-;P7Ji<+^j <t tf , ^ e t ;u n, s <z> # 
s©ttsic«ifa'\7 i P7'j -Jn^iiLtfccT. ^ne.tfg^pjftE 

ftiTCfitSTJS&L^. «*J*.tf. f 7>/'J JMf (0*JAtf. 4-^ 
7 7'J ;p * ^ ) . f 7 '/ u inff 5-^ 7 \/ u ;u -2-X ^ )V ) , 

< >pj;Mf ( m x. tf* , 2--f >H'j;m?;p) . -i 9 y u >i> * 3- 
)V (#jA.tf, 4--r ~ y */ v ji/ * . ov^t vu ju* 
tf, 2-^> , /^7v/ , J . *c > '/ tf 7 V 'J ;* 
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t> «fc l<> . 

6 £ jft * L , $6l:SL<IJ, 1. 2-7iZ|/>. l. 
> - 1. 4-7iZt^>f^f If^ftJ. 

KfD7'J-l'>j ttt, ^r*7 x >5?-f 

7 ? > s> -f a , e-'J ^>y-r u,- s ^ jc»L < «, 2, 5- 

si t s ■* l , cn^fiiiBji^ixofigT^^L^ 5. #i a « , ^ 

A f^UvA tDUyyf $t«t5. 
£ 7 ;u rj + ^ , m x \i . ^h^->. xh^->. 7 p # ^ , 7> ^ .> % 
*8*B#*, r<£«7;un*->j ttt, 7 ;u * ;hk # # « k « « 7 ;p 

i - 7 n ;}? ^ , n - 7 h ^ . i-^|^^£ /> sec-7h*-is. t 
e r t -yF*y|S|ftt5. 

^fwsm**, T7;u + ;u^^-j tit 7;p*;nw#atiWK««7;p* 
jut* s 7;p*;i^*, if;pftf^t«T5. 
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t) cfc i» c 3 ~ c 8 -> d 7 + . £ fc a rBtfcS*iTv»Tt>J:t»#* 

* h * . xh + ->) . * ;p * ^ h . t )i*)\>?-* *=t-)V3- 

□ ^ > 9- )V . x ^ p ^\ * ;p ) . j\ a f > ( 0tj x , 7 ym. §k 

m. 3 u m ) . * ^ # * -> . 7 )v p 4- is ii )v * x )v < « « . * b * ^ 
tt )iif,-)v . x h * <> # ;p * x ;i/ ) . x h □ . -> 7 ; . adjj^^ < #y 

*. tf , h V 7 )V* u * )V) . iitKU*i«57;y ( #J li . * 

x x ;u , ^>y^t+y?^itf ^ns. cneii. £T<&pji&&ttii 

ft$nil»T *>«fc li'X-T-n T 'J -)V7)V*)Vl , rg^$nx^Tfc<t 
U7U-^J . riHJnT^TtJ;HAfo7U-l/>j (i 

*5 -5 ^ # ^ ± <D g & S £ l± . 0>J * tf . t K O + y , 7 ^ P •> (0(1 A 
tf . * h * > . I h + y) . /^*yh- 7 + ^ f - 1 ( ffl A « . * ^ 
)V^-^r) . is & u 7 )V *r )V ( A « , -> * d 7 p tr ;P , x?a7?^, 

y^D^>fJH . A P 7 > ( 0!) X. if . 7 V m . % . H 3*1 . 3 ^ ^ ) . 

* )l 7ti > , 7 ^ 3 4=- y * ^ - ^ ( #J H , * h * > t> )V x ;U . X 

-> # yp # x ;u ) . XhP. y7A AD7;^J1< (tftJAtf. MJ7 
)\,*u )V) > 7'J-^t+y ( 0«J X. tf . 7 x :=. )l * =¥ zs ) . E & *> 
b < lil^I^7 S 7 ( 0>J A If . ^ f 7 5 / . y^f JP7= 7, V 7 X ^ 
;P7 = y , ^yy'jT/757) . V 7 x V J , 7 ^ + ^ ( 01 A . * 

x^;i,. n - 7 p nt;k i - 7nt;K n-7f ;h i-7^;p. 
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s e c - 7'f )U % t c r t - 7* Jl , n-^>^;i/> i--^>5 1 ;i/, n 
e o - ^ > ;i/ . t e r t - ^ > ^ )\> ) . 7 ;p >r - ;i, ( #| A If . h' r: )V , 

7 )l ti / -f ;p < « *. tf . * ;p = jj, , 7 -fe ^ ;u . 7* n t; - ;p ) . 7 -> ;p 
* * -> ( #y a ti* . 7 -fe ^ ;i> * * ^ ) , 7->f7$A 7 ;u * )V x )V * - 

7jc~ ;l/7V*) . IftSntUTfciU'NfDTU-Jl/ 3- hf 

■J )V > . S & $ tl T 1 J T t> J; 1^ lx -f H (#J A ti . 17K H, 7 x - 

j ^hf> <s*<*tf&ns. :neit it© «J&&&gT 1 ai^± 

3 & L- p -5 „ 

* sew ft a- 4* ( i a) & £ # (i b ) -«^c (xv) x-^$n-5 
«to«as"rsztjjtT?#s. -»wtc« Aft^ffl tints *i8H^<t^%^ 

^fi6TS^i:*<Tf#4)&«. * *l *l © * -f 7*BiJ »= B ft ~ F i!S £ ffl l,* T 
S«Ti:t«tt*4. fzfzL. Z tl £ it it £• #J J_© « ifi 2F Ji © 1 fcin 

A & : ft #3 J_± jUll^UTCD&Kffi. 

Bffi : R 3 & 3 n T T & J; ^ 7 U - U > £ £ g & $ * T ^ T 
feit^TP7U-k>, R 4 rt* - C = C - , R 5 !»tI»S*iTHTt«k 

O H T © £ ft . 

C £ : R 3 i<I«|$nT^TfcJ:^7'J-l/>$fdiIi5ilTUT 
fcJ;t^TD7'J-|/>, R 4 R 5 tlTUT t> «fc l»7 

'J - ;p S tt I ft $ tiT ^ T t) J: ^ A f D 7 U - iH 5 i& -5 ft^tt 1: O ^ 
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T<9 

D i£ : R 3 ^@»$ni^T ; b t tU7U-L'>$fcliI«iSnTUT 
tiV^rDTU-l//, R 4 *!-CO-NH-, R 5 ^lic[tlTl5T 

tJ;i»Af n7'J-l/>, R 4 t- h 7 »/ - ;p 5; -f ji, . R^ijti^nx 

^Tfc c tli7 i J-^$fcliIlftSftTHTtJ;H'\fn7 l J-^f*§ 
ft to c o v» x <z> ^ ffi „ 

F & : R 3 # g ^$niMTt )< );^7'J-l/>$t[iM}j|jnT l» T 
t>cfc^'\^PT'J-b>, R 4 *!-CH = CH-, R 5 ^SH$tlTUT 
tJ;^7 l J-Jl'Stlii»^nT^Tfcj;t^T07 l J-^T*5ft^ 

( Am) 



R 1 

H 2 N^COOR 15 
HI 2 Iff 



1 li 



R 1 



Ia-1 



^ R 5 -R 4 -R 3 -S0 2 -N"XOOH 

R 5 -R 4 -R 3 -S0 2 -Hal R 2 



R 5 -R 4 -R 3 -S0 2 -N CONHOH 



Ib-1 



IS 3 If§ . , 

^ R -R — R - SOo- N CONHOR 1 6 - 



4IH 



XVI 



(5S4>. R 



R 



R 
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Ha lttAny>S*bt. ) 

it&W) (XV) fr£>it&® (Ia-1) ^ODSJEStt. (XV) (?) 7 5 

yS^7^*-;Httl.SJ£ (1118) T'*«9v Stntfg^ft, N 

- 7;p*;Wt***^#*>'«M©|fc£*fT 5. (ia-D fre, 

vc&m (ib-i) ^©sj5txtt*;U/H + ->;ne t h D^-tj-AKft-rssjES 

^2Ig) Yt^^J (Ia-1) (Ib-1) 

ft ft ( la- 1 ) thh'o + ySlS^tt-Skh'D+yJl/Ti/Jfcli 
^O&ttJnit^^/H $ -a-TYt^* (XVI) &mtZ& (S3IS) . JHft 

^£)& (I4i§) i:#lTU^. x;ujjr-;Kt*3 ctDf t h* o^-y-A 

86<tKA6tt#feCfi£t5 T'tfU 7L ti'cfc ^„ «*fcf. it (XV) T^Sfi57 
iS©#fiT, x * - ;p itum . fi»J^«. R5_ R4 _ R3 
-S02Hal ( R 3 . R«, *J:ffR»ll||EtHti;Ha l=/\n 

T (D il 0 T $> Z> . 
(Sllg) 

ISIMt^fcOit (XV) T*SnS7S /»*fctt*0»^JD* (0JA 

SS4JK <B*ffc*£») »CE«©T5 ytt^fifcffi. J. Med. Chem. 38, 
1689-1700 (1995) Gary M. Ksander et. al.# iC flE ^ T £• /* X' * -5 „ * fz . 

xjp*-jwtlitl (fi»Jxli. x^*>BAny >{fcft) 

1787 H, (1978). Synthesis 852-854 (1986) Tatsuo Hamada et. al.# 
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7,7- )l ( #J x. \i . )(f iHXrik t e r t - ^ ^ ;P X X t )V , ^ > 5? 

inxr^) fb $ n tz -h >v # is >i & ffim if n z> . z.nt><D&m.m<D 
its frmiti- h u •> a«) © # a t c »o * # *? t s 

K!£ttfi7C ( #1 A If . l0%/*55?tf A-«*tttS#fiET) TSditCto 
T*lSSn5*s, fb£#J (Ib-1) fcftSJtftCtt. X7f;K5i*S2 
X *g © t h*D^-9-AK{t:^ff^cTt>J;^. X ;P * x ;Mb £ © i§ SR i: 
LIB, -fL£-**3 (XV) Hi3^TR ,5 !5i*IIT$S7$ yKOi^lCtt, 
y>(f ;P*^A7S H, ^h^tKn^^>. :t tr > . -^^f^X 
)V * * -> H , T -fe h — h 'J . **fctt-t*l&fi£»Mia«#*UV»#. 
R 1 5 # ffi S 2£ T £> -5 x X ^ ^ ffc © « £ K 14 . ^©tetw7k^»tt»«t ( 0*J 

^>-tr>, ->-^pa^^>) t .b ia ^ «i toMtrmmtfmtf zti 
)Hb-)HtELi&\zm ^ ^nssnt h'jif^7$>, n - * 

f ;^;p*'j>f ©fill, £ * & fb ^ h 'J ? a > * & {b # U ? 

a, mm* u ? . r *s « ana » * . * # ~ ^ ta 

fS), fb£$> (Ia-1) CtttiR 1 . R 3 . R 4 » R^fcliR 15 
rt« X ^ * x ;Mb K £ ftSE&S (#JAtf. tKn + ->, ^^^h. 

7 = 7 , 7 ) £Wf5ST&-S>«^tIte, Protective Groups in 

Organic Synthesis, Theodora W Green (John Wiley & Sons) ^t'lS® 

ft. R a rt«7lc*T&:V»*'&tt. ^^Cy/fi^Jl-ATS F, ^h^t 
K □ 7 v > , >'5j-*iJ->*©»«t'f'. * & T ~ 8 0 t; . # * L < tt * » 
T - T A P y > it 7 )V * )l ( M X. 14\ 3 r> it * 5 1 , 3 fb X ^ )l> 
m) A n y > fb T 7 )V * )V (« A fcf . ^ > x ;U ^ □ U H . ^/y^y' 
□ = K « ) ^^JbDA, 3 ~ 3 0 83 M , $?£L<W:10~2 0l$flS!lf#-f 
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(35 2 It) 

tHD + ^Al (Ib-1) tt. tHP + y^7S>tft&ft (Ia-1) S 

*x;p7$>iiit. ^ose#jd^ »j>»*, mm. 

t£ ; rtJB5,a t it A^TSJUE) * ffiS o # ft T T S ffi {3 ffi ffl f 5 . ISi 
L T tt . FUlf^TS/, N,N-y^f;i/7-'J >, N-^f 

* U >gS<D*r«ifig. *fctt*»ffc-*- MJ * A. zK»<fc*U£A, 

* U ^ A$<2)&fRJ&£*f4ttf bt!5. ffc^tt (Ia-1) SfCSitHn 

* a h& ft <z> s t Liffflts <h#ict±, ^^^H«-&aa5 

:/ > ^ o ^\ 3=- -> ;p tl )V si? -f 5 h* , 1 - X *f- )V - 3 - ( 3 - ~J> * =f- )l T 

5 J ~f □ hf ;p ) * ;u # -r 5 H , N , N • - ts )i # - )V ~J -f s ^' »/ - ;i/ £ 
fi-?-*! £ (73 U -Tn?5> i: 1 - t KDty/(/>/h ij 7>/-^ ( N-t K 

L T li , ^^;^^A7iH, f h7bKD77>, i? it * -y- > , >? 

* 7- ;u x * * -> H , 7"thzhu;k *$fctt-tftsi^»«*tffli> 

6 tl . K & i& S « , - 20t-40t, ffSKIiacft-iiaT. s >5 

b# nq « i b# dq ~ i 6 m m x- $> z> „ 

ft^* (Ia-1) OS^ttSfifttLTIi, SEMtK^i (43Hc. jg^si 
(Ia-1) tl&fi (0<J*.k£. hUlf^7S>) <5??ffiTl;SADy 

>itV) (0ij*.«\ ^Dn^srx^ji/) £f£ffi£-i±. & a n y > fb#» li, 
09Atf. ft^« (Ia-l) K/\ny>{fctt* (tfJAtf. **.-*V)l?oV 
K , ^ ^- x ;u ^ d rj h ) *(fffl$tTSII*#5. 



21 



WO 97/27174 



PCT/JP97/00126 



5 tfx ->&mm (0iJAlf, t e r t ^y*/)V) 

«i<. SttlX T-;Pttft-&^ (Ia-l) \Z il )V 7$ V -f 5 H x 
y^D's+y;!'*;!'*-/'/^ h'. 1 - If il-- 3 - (3-y^f^7S 

y^ne;p) <*: l — t H p#->a> , /j> u 7>/-ji,j 

k K o*-*Al*ffc©JEJS*fMi, ffc^tt (Ia-l) 

<D k H a ++h ASEft t IBJ-T'cfc U». &*5, SllSti ( j;^2Ig0S 
(SIS 3 16) 

O >>?;Ut HD*y*7S >, 0-(p* h + -> > S> ;P ) t H'D+xA 
(iS 4 Ig) 

n^>^^^izw<„ n © j; o \zmm.itntz*%wit£i® (ia-i) *3«tz* 
(ib-D tt&fcioa-m. ffisf^^ ^nvh^^y^-, «a 

( B ft) 
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R 1 R 1 
H 2 N A COOR- m ' Xm - (Ha.-)R 17 -S0 2 -N A COOR- 
XV XVII 

R 1 a R 1 

R 7 -CHC-R 17 -S0 2 -N^COOR 15 m3X ^ t . R 7 - C h C -R 17 -S0 2 -N^COOH 



R 2 



R 1 

"~ R-C=C-R -S0 2 -N CONHOH 

R 2 

Ib-2 

( 5£ * , R 1 > R 2 . R 7 . R 1 5 » & J; H a I hiTsE £ |e] .1: ft , R 1 7 

u - )v & m *> r . ) 

ft£#> (XV) *»SYfc£-» (XVII) ^©Rlfcti. ffc^fc (XV) CD7 = 
/ 1^7. Jl,* - )Ht-f£J5J& (Sllg) A^^lIgtlSHI 
iCff 5 £ i:*<T-^S„ ft^ft (XVII) *»6ft^* (XVIII) <\tf)££;te, 
R 1 '©Apy^SjftlSS^^oCLT'X'v^ (Heck) S Jt> ( K. 
Sonogashira, Y. Tohda, and N. Hagihara, Tetrahedron Lett., 
4467(1975)35 tC f S « ) £ ffl H T = fi & # * « A T S S Jfc («2I§) T 
**. It £"$5 (XVIII) J^Sffcfi-* (Ia-2) ^CDSJCtt. ft-&* (XVIII) 
ON - T )l* )Htm^i3 frifi* £>«SS©|$££fT-5 JEfc (JB3I8) 

AaJBll8iP9«l:ff5;i:*»TS5. ft ^ 405 (Ia-2) 
ffc^tt (Ib-2) ^<ORftJtt*JU#>K»|#flc*tHn^rU-AK»##l; 
JClft-TSJE* (1411) Aft*2-«4Igti*l:ff5C 

(35 1 IS) 
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a mm i i a £ h * c if o c ttfx-z z. 
(m 2 ig) 

\\L^m (XVII) &y')(f;l*;i.A7S F, h^X>, ^->u>. ^> 
•fcf > , f h7t Ka77>^Wi§i^. /t 5 £ A tt JUS ( #J * . 
Pd(Ph 3 P) 2 Cl 2 ^) . 2 fiffi O S3 M £1 <«*.«. CuHf) , W$i£g («A 
tf , h 'JXf > , •/<V7'DlfjHf^7S>§) © # ft T . X 

(HeckKJB) . §«tt5{t^«) (XVIII) ^tSj*t5Cti« 

fc!5. s j& m m « . iia-ioot, » i l< ot, jr $ 

I? Wtt , 3 ~ 3 0 m IRJ , JfJKttl 0~2 OH$|igT*5. §i^nt 

rt<*£/£(Dl$W < fc&£g&g£Wt-3ig^J;:te. Protective Groups in 
Organic Synthesis, Theodora W Green (John Wiley & Sons) ^? IZ IS® 

(IB 3 I n ) 

AftlfS 1 18 <fc I^«l3fr 3 £ 
(IB 4Ig) 

( C ft) 

R 1 R 1 
(Hal-JR^-SOz-N'^COOR 15 * 1 X * g » R 7 — R 17 -S0 2 -N^COOR 15 

XVII XIX 

R 1 R 1 

* 2X *. R 7 -R 17 -SO z -N^COOH * 3 M > R 7 -R 17 -S0 2 -N^CONHOH 

R 2 R 2 
la-3 Ib-3 



24 



WO 97/27174 



PCT/JP97/00126 



( it * , R ' . R 2 , R 7 . R 1 5 , R 1 7 . iiriHa 1 ^HtFifitl^Se. ) 

it^W) (xvii) ^ £ ft ^ (xix) ^cDsm«, r 1 7 gd/n □ y 

lS£*«i>Ol:LT»*KlS ( M.J. Sharp and V. Snieckus, 
Tetrahedron Lett. 26, 5997 (1985) • SB ® ) £ ffl l» T 7 U - ;P * fc 
li^^nT'J-^^^A-rsSJtx (ill!) T'&£. (XIX) 
5^6 ft (Ia-3) 'VOOSJC&ta, (XIX) C7} N - T )V + JKt 

tijux* isfcmmoimik&n o %m (S82xg) Aamg 

iHfttff 5u t*JTt5. <t^-* (Ia-3) *»6ft^* (Ib-3) ^ <D g 
(t5li*J^>SK»flc$t KD*^ASR»#i:Sj*tiSiE (SB 3 I 
6 ) T » 0 , Affi3B2~fB4iei:R|«irff"5C:<i:j&<T€rS. *IH: 

(SB l IS) 

ffc^tt (XVII) $y^fWM7SF, h^x>, *->U>. ^> 
if > , ^K^th*n^^>#cD^^tf, n7y7A81!l ( W \S. . 
Pd(Ph 3 P) 4 ^) . igg Is&rt'J^A. KIA^^DA, hU 

I ^*7S>, th'J^A^ h*yKf) C#ftT. 7x-;i,tfD>& 
^<7> B(OH) 2 (Mt3 B(Et)2«) I*tt5. IK!^Tl>TUU7>J 

ti^cko (»*s*) . a ekj t r -s ft £■ & (xix) 

IHtt . 5 ~ 5 0 m ffl , *?SL<ttl5-~3 0B*IWT?*<5. g & £ *l T 

*«*SiSOI»*t>i*ai«*S^-rS«^l3tt. Protective Groups in 
Organic Synthesis, Theodora W Green (John Wiley & Sons) ^KIBffc 

(SB 2 Ig) 
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(SB 3 ig) 
(D ffi) 

R 1 ? 1 

H.N^COOR-^ 1 ^^-) 017 -^^ COOR15 ^^ 

XY XX 

R 1 Q R 1 

(H 2 N0R 17 -SO 2 -N COOR 15 ^^R 7 -C-N-R 17 -S0 2 -N^COOR 15 
XXI XXII 



R 1 

$411 , V 17 JL. $5Ig 

R 7 -C-N-R 17 -S0 2 -N COOH 

H '2 

12=4 R 



R 1 

o V 

R 7 -C-N-R 17 -SO,-N CONHOH 
H R 2 

iit4 

( it * . it f . R 1 , R 2 . R 7 , R 1 5 , R 1 7 , ^cfc^HalttsffaSt 

fb^^i (xv) ^£<t£-$9 (xx) ^©Kfcte. it&m (XV) 5/ 

g£*;U*r;Mt:-f SSJfc (tBUfi) Aj* m 1 Ifl £ WltfUZ 

fr o d t j&«-C '€T £ . ft^tt (XX) (XXI) ^ © E JE tt , R 1 

'Or hDl)^S^7$ / S^tlTct^gfB (*2II) T $> 5 „ & 

<fc£-tt (XXI) ^b<t^^ (XXII) ^©KJStt. R 1 7 ©7 = y 
*»0l:bT75 Hift*«f*a**RJE ( SB 3 I S ) T » s . ii * ffl v» 
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^^75 K gi J£ J5Jc £ & K «fc o Tfir o Z. £&T?% ft^fe (XXII) 

(ia-4) ^ ©£)&{*> ft£-4fei (xxii) co n - yyv^ivvc^-^ 

*->{SSIS©|&££fT 5 («4I|) T&O. Affilllg 

tl^«f3ff^^t^T#^. ft&fe (Ia-4) ^bft£"#l (Ib-4) ^©K 

m) T* $> 9 . AffiS2^«4IitH«l:fr5:t*tTS4. «• I S 
^^TS5i:»l/<i!lS^tfHTOlt)T*5. 
(S5 1 X@) 

(^2Ig) 

ft (XX) <£. * * y - x^/-;k »»x^;p.#»«©» 

« + . ftfe4£ (Pd-C, Pt02, Raney Ni «) © #" £ T . TkiSt^ffl^T, ^/J: 
SfctttoJE&frTTEl£;3ii-*;:£l::.fcg. gWit^ft&ft (XXI) 

sss:i*«T*5. sjeaau*. *?&T~8 or, *?£L<i*^ia~ 

5 0 "C . £ ft IB) l* . 1-1 OI^PI, n £ L < tt 2 ~ 5 Bf fiU T * -5 . 
(fS 3 II) 

ft ^ m ( XXI) £ . y^;^*A7S^ T("7kHD75>, 

TS>, N - * f )^ >J >, RIAij^Aflf) ©#aT. ^>VW 
;^n , JK»©*A7'f Hf«S (Il:gtti7x*f) itfstgi 

iift$s^^5;ii:j;o. a m 1 1 -s ft fr % (xxid 

s *s » an* . *^T~ loot, Jf^t<«^M~6 
or, k m m ra t* . 3-3o«w, *?*L<ttio~2 5i*naT*s. 

(Sfl 4 Ig) 
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a m i x m t m m iz n -5 z. t. & t $ § . 

(Sg 5 Xg) 

A»JB2~JB4Igtmi«|lZfT"5C<!:*«T€r*. 
( E 

R i R 1 
H 2 N A COOR 15 * S13Iljg - (CH 2= CH-)R' 7 -S0 2 -N A COOR' 5 ^ 2II§ . 
XX XXIII 

R 1 R 1 

(OHC-)R ,7 -S0 2 -N^COOR 15 R 7 -S-N-N=C-R 17 -S0 2 -N^COOR 15 

H 0 2 H H H 

XXIV XXV 

3S4Xg_ ? , N=N V X , s 3&5XS 

R 7 -N. >-R 17 -S0 2 -N^COOR' 5 — 

N H 

xxvi 

R 1 n i 
N=N V N=N | 

R-N,>-R ,7 -S0 2 -N "^COOH ^ 6Xg > r*_ n \ >-R' 7 -S0 2 -N^C0NH0H 

N R 2 N R 2 

( it 4" . R 1 . R 2 n R 7 . R 1 5 » R 1 7 . UJ;[fHa 1 tt S!l SE t H * « . ) 
ft£#J (XV) ^ <E> <L $1 (XXIII) MOfiJStt, fb^-#) (XV) <Z)TS- 

; m z x )\, * - )i if? z> Rm (fug) -r * o . Aai niti^s 

JlfT e> d i #T £ £ . •ft^^l (XXIII) fr*>i\L&M (XXIV) 'WKfcte. 

(xxiv) fruits® (xxvi) ^os^n. ^h^ i /-;ni 

£tff^£ t»-£KJ£ (13, !fS4Xg) fb-&^ (XXVI) fr^ittt 

*fo (ia-5) ^^KJ&te, (xxvi) on - r ;u * 3? ^ # ;p * 

ff^ZL -5. fc£-#> (Ia-5) frbit&M (Ib-5) ^©S*Ett*,»P 

*>»»»ft*fcHo+-^A»B|ilH*:t«Jft-rsjEJtv ( Jg 6 X g ) Tffe 
0. Aj*SB2-fB4ie4:ra«irfT5Ct*<T#4. ^IltOHTS 
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(IS 1 IS) 

AiiillgtlillfTOCiitTtS. 
(SB 2 Ig) 

<t&®) (XXIII) Sr:/* D □ * * >. »»x^;k * ? / -)l*f<D® 

*>/>zmim?z> z £iz± o *>/x k £^s££-tt, ^i^^^isii; 

(ffc^tt (XXIV) ) (STctttfStt&ftTfcX 

~*^T. RrtJBflWtt, 0. 5~10«fra.fiF*L<ttl~3WpffiT* 
(IS 3 Ig) 

it & ( XXIV) £ , f h7th-D77>, X-T-^ojg&i;** y 
K £RJS31*S £ £ «fc 0 BWt-Tfcft^tt (XXV) ^ <h £ & T -5 £ £ 
* ■» ID « , 3 ~ 3 0 m ffl . 0-2 oeiBTSa. 

(ifs 4 i§) 

x*y-jp*)-*©fi&»iiK*#L.* + ®H«£-2 0 <c~ i or, 

iS7>/{tMZiUZ.T. i?7'y--7A*i:«»t5. EJEB$|B!tt5«-~ 1 
B#IB3, » * L < « 1 0 ~ 3 0 S . lO^^^^^ft^iij (XXV) 

© fcT 'J > * JR 13 JbP A . - 30t-50t, »$L<li- 1 5t~gjg 
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(XXVI) ^t«»S-ti:Srt*<T*S. B*ft*tlTt»T i b«fcV»7 

u - ;p * 7t tt h tft $ ti x ^ t t> ck t» r- p t u - >im m /fi * r foco m 

^t/cC-Sg^S^W^^^ntZ^. Protective Groups in Organic 
Synthesis. Theodora W Green (John Wiley & Sons) 3? \Z IE 8t CD ^ Tf 

(31 5 X@) 

(SS 6 II) 

( F ft) 



R 1 

(OHC-)R 17 -S0 2 -N^COOR 15 - 1 Xfg ' 
H 

xxiv 



R 

R 7 -C=C-R 17 -S0 2 -N^COOR 15 
H H H 

XXVII 



SS2If§ 



R 7 — C=C-R 17 — SOo-N 



R 



H H 



COOH 



R 7 -C=C-R 17 -S0 2 -N CONHOH 



X. 



H H 



(it*, R 1 > R 2 , R 7 . R 1 5 , R 1 7 > *5 J; H a 1 tt W 8E t IrI * « . ) 

ftS-Uj (XXIV) ^ b f t a ^) (XXVII) MDSIBB. R ,7 CD7*;l^t 
HSrJ£j^*»OCLT — JRMfCffll^n* 1 ?^ >y x <f t ( Wittig) S J& ( G 
Wittig et al., Chem. Berr. 87, 1318(1954)) 0ftft4F£Jfll>. ~ ffi ft £ 
*^LT7'J-;PifcliAfD7'J-JI/S#At4£fi; ($111) T 
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itS® (XXVII) fr*>1t&m (Ia-6) ^©SJtltt, it-fr® (XXVII) 
<DN -T )\,*)\,itm 13 <Dt*&£ff 5S« (12I§) 

T&D. AS* HgiRttl:fT"5Ct«5T*5. ffc^tt (Ia-6) *> S 
Verify (Ib-6) ^©fiJEIiA^#>*«»#St KD*-tJ-A8tt#*i: 
SfttSfiJS (f 311) T&O. Affi«2~5B4XStig«^tf'5C 
<h 75< T- * 4 . # X fi ^ ^ T 3 S K g* L < & ^ n T © it 9 T * S . 

(ini) 

(XXIV) © h ;i/X >. U >> fh7tHD77>. X — 5=- 

;U . >>^f^*^A7$ Ff ©idt. -100t~iS, ff$L<B 
-7 8t:~*^TT, 9J&»ft (Djj m\z «fc 0 MSI L Ac P h , P = C H P 

h*Oi!|SftTHT 1 b«fc^7iJ-^ifcttl!ftSnT^Tt)J:l^T 
a 7 >J - JUVt « # © -f 'J H # £ iJD x. , 1 ~ 2 0 B$ ffi . * L < li 1 ~ 5 

enim»t4^ tcj:oi«ttsft^« (xxvii) 'n t^^-r s n t 

T £ -5 . l«S*lTliTt)J:V>7y-^itli|USnTl»TtiJ:t> 

Protective Groups in Organic Synthesis. Theodora W Green (John 
Wiley & Sons) «f \Z IS « CD J] £ T ^ S6 « ^ L . IS Ll>a»T-f-©«« 

(JB 2 18) 
(IB 3 ig) 

Affi*2— JB4Xetra«tff'5Cl<i:*«T*-5. 

zk*o#>*>j&#£*i-5. 7;U7ju&)1 CJ?r7A, th'j^A, 

* U 9 A # ) , 7 * 'J ± a ^ R ( V ^ * -> O A . i3 )},•> V 2±m) , 7 
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y-?)um. s<>-¥ > x ji-fc >m. p - hjn>xji-*>sf ) t 

TNF - a3>/^-^-ff iCiEltS^ Jg K W 3& T * £ . 

M W K 14 . £ ^ 14 6n £e , ■ » U £ v ^ . £ Bg * SI » if] M ffi . Jit «i 

mm&mxM&itm* mmmit&mmm. wwmmmitm, m&m. f&ssa. 

£. IS PS. fflBI^ iSflittWJBt^. jH « Sr * PI . 

ffitgtSfiS, lffil»if[LfFSr£ . IHJ&&. Hr^^^M, M'ffM. !M . ffi ife . 

s#-rs^^i4. mm. mnm. mm, t>-?±)vm. Am. mm^tv 
x&ntmz. £rz\z&mm> &m. »a»j«£ lt#«p 

fcKJB»L &£>m. HfflgiK J»t£aJ, ttiRffl^OEEilfflJBftiJWt^Rl- 

sctip i/, Kas«ai£-r*cL£ ^ s=t ?pj cd ^ t4 . «i ^ 
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tz&& £&\z mm mm &?r^T§&m t?%. 

*«^, i«0 . 1-10 0 mg/kg/ B, ffSL<iil~2 0 mg/kg 
/B, ^iQfg^tSS^, Mft 0 . 0 1-10 mg/kg/ B , 

l < o . 1-1 m g /kg/a?;g4i-5„ c:n*iia»45tMa»Eic 

P-TsOH : p-h;i/X>^;P^:>K 

D M S O : is X ^ )V X )V ft * > H 

Me : ^ ^ ;i/ 

1 B u : t e r t - 

^j5S0!I 1 ( Affi) 



Ib-1 -1 

(RH+)-7ir^7 7l/«t^ft XV-1) 1.65g(10mmol)CD>>*^;|,* 
JUAT S K 50ml, 7jc 35ml!Kffl«H, * # , «£#TJ;i h 'J if jp 7 a > 



H 2 N 



XV-1 
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2.78ml(20mmol) <& 2)0 X ft . & H T 4- 1* 7 jc = )V X )V * - )V >7 D U K 
2.52g(10mmol)<D i> * ^ )l*)Vk> 7 5 H 10ml ?M £ 5 # T' flD X. . |h] 

1.35g(10mmol). 1-X ^ -3-(3- ^^757^0 tf )V)ti )V * y-f ' 
2.1g(llmmol), t K □ * -> 7 ~ > 3.47g(50mmol). h 
ijlf MS > 7ml(50mmol)^JJDXt. ^ iS T' 16 R# ffl It # % . £ IS 

iix^ffi-r s§B^^m*^ ti&ixommat&w ib-i-D i.7o g tit. 

«K32 43%. 169-170^0 
7C iH ft #T {|S (%) C 2 1 H 2 0 N 2 O 4 S 
Itg{fi:C;63.62, H;5.08, N;7.07, S;8.09 
Hg*fifi:C;63.61, H;5.12, N;6.98, S;8.06 

IR v max(cm~ 1 )(Nujol):3365, 3295, 3266, 1674, 1320, 1159 

NMR( 5 ppm)d 6 -DMSO:2.61 (dd, J=8.6, 13.4Hz, 1H). 2.80 (dd, J=6.0, 

13.6Hz, 1H), 3.80 (m, 1H) 

[ a ]D : +18. 5± 1 .2(c=0.503%, 25*C , DMSO) 

mmm 1 * 

ft £4* Ib-l-l <DgiJj£^J&i£ 
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X) 



mi is 



X) 



p-TsOH = 

H 2 N^COOCH 2 Ph 
XV- 1' 




S0 2 -N COOCH 2 Ph 



' Ia-1-1' 



X) 




S0 2 -N XOOH 



$3Ig 



X) 



SB 4 Iff 



815 Iff 




S0 2 -N^CONHOCH 2 Ph — 



XVH 



IB 1 IE *?. 



(R)-7 x - )V T 3 r. >^ > i^X* 5^ p- h JH > x jp* 

X V -1') 2.5g(5.85mmol)<£> i? ? D D ^ * > 60ml . h'Jlf 

JPT5> 1.8ml(12.87mmol). 4-t'7iZ;^;i'*Z)^ D U F 

1.63g(6.44mmol)£*?fiT \Z JP Jfc . £ & 2 B# Pal !g # f£ . 2N-<fi». 5% 
MJ * i:: T « * ifc i* L*i. itfj£ia*g&, ggjft$ 

=40/1 b 20/1 tT*Ui"r*«t»*JR«).>?^Da^^>/^ + -!J->j : o 
«*SHL. it&® Ia-l-l"2.32g «*84.1H. MX* 130- 131"C . 

yc^^^f fl6(%) C 2 8 H 2 5 NO 4 S 
It!MflS:C;71.32, H;5.34, N;2.97, S;6.80 
%Mtt:C;71.05, H;5.41, N;3.00, S;6.81 

IR v max(cm~ 1 )(Nujol):3352, 1732, 1341, 1190, 1163 

NMR(6 ppmXCDCl 3 ):3.06 (d, J=5.8Hz, 2H), 4.30 (dt, J=6.0, 9.0Hz, 

1H), 4.89 (b, 2H), 5.12 (d, J=9.0Hz, 1H), 6.98-7.81 (m, 14H) 



WO 97/27174 



PCT/JP9 7/00 126 



[a ]D : -16. 4± 1. l(c=0.506%, 25*C , MeOH) 

W, 1 I HT Ia-l-l' 2.28g £ / 9 J — )l /tfiUfc X. 3^ )l> = 1/1 0) 

50ml Mm izmfft £ -t±. 10% A 5 v 5 r> A -gcsfl 200mg t#i\Z 25 # B5] 7K ^ 

SS^L. ft Ia-l-l" 1.83g *ntz. iR$99.1%. fit 146- 147"C . 
7t 3S§ # #HiS (%) C 2 1 Hi 9 NO 4 S 
ftg{ifi:C;66.12, H;5.02, N;3.67, S;8.41 
HSHfi:C;65.97, H;5.06, N;3.61, S;8.48 

IR v max(cm~ 1 )(Nujol):3408, 3305, 1751, 1325, 1161, 1134 
NMR(<5 ppm)(CDCl 3 ):2.97 (dd, J = 7.0, 13.8Hz, 1H), 3.14 (dd, J=5.2. 

14.0Hz.lH), 4.13 (m, 1H), 7.03-7.78 (m, 14H) 
[a ]D : -4.0± 0.4(c=1.000%, 25t; , MeOH) 
m 3 Ig 

% 2 IiTfltlt^ft Ia-l-l"1.0g(2.62mmol)£> y?DD/^> 20ml 
Y6Wl\Z***t U iV9 O U H 0.33ml(3.93mmol). ~? * )V * )V A 7 5 H 1 
r5S £ an g il. 1 ^ffl$)t fc . M EE «g ^ . rh7tHo77> 10ml II 
*8#?3t!: feo — 7j . kh*D + ^;|/7S>Sti 911mg(13.1mmol)£ . & 
BEzK^-^-h'J^A 1.54g(18.34ramo!)£ ^ tf T" h 7 t K D 7 7 > 10ml, 

zK 10ml tHi£*T*&Tt3 5 # fffi l£# L . £ tx K ff| IE <D & a >J K <Z) 
f h?k Ho77/)g«^»^ 30 # fB L . M J« £ * K & 
^x^;H;Tft&tiJL, 5%^SE7Km^- h 'J * AzK»«. * K T H ift rfK 
MEEjgiiJL. ^zi 969mg«t^r^) Ia-l)£f#/r. M 93.3%. 

i 2IlTf#fcft^ft Ia-l-l" 2.0g(5.24mmol)<D y / f J^JPATi 
H 20ml i£ j« \Z 1- t K O * ~> ^ > V h U T »/ — Jlr A -f K 1/ - h 
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0.7g(5.24mmol), N- * ? Jl ;U * 'J > 2.9ml(26.2mmol), l-X^;P-3- 
(3-/-f7^De^7i/)*J^y^ F JflB Jfi(8mmol). & H T O ^ 
>-> , *l:|4D*y;i'7S>!4*i 1.67g<10.48mmol)£ JP A M g. IC T 6 

y , i*7Ai'D7h^77^-l:ftL, »Ssx^;w\*tJ-> = i/i t T 

XVI-1 2.04g IR^ 80%. Hft£ 171-173X:. 

7Cf»tlTl(%)C 2 8 H 2 6 N 2 O 4 S 
8t^{I:C;69.12, H;5.39, N;5.76, S;6.59 
^ZflHfi:C;68.85, H;5.46. N;5.76, S;6.78 

IR v max(cm" 1 )(Nujol): 3248. 1661, 1594, 1333, 1163 
NMR(<5 ppm)(CDCl 3 ):2.85-3.60 (m, 2H), 3.86 (m, 1H), 4.77 (ABq- 
Apart, J=11.4Hz, 1H), 4.82 (ABq-Bpart, J=11.4Hz, 1H), 5.00 (m, 1H), 
6.95-7.70 (m, 19H) 

[a]D: -40.2+ 1.6(c=0.505%, 25^, DMSO) 
S5Ig 

SB 4 IgTf# rzit&m XVI-i i.97g £ * 5> y-JW«8if;ki/i ay 
GQm\m.®.lzmM2 J £. 10%/1 7 WA-&im 200mg £&iZ 3.5 R»m7K«l 

^SL, ffc£-$5 Ib-1-1 1.35g S-fffc. ©^84.4%. 
S^M^J 2 — 91 

nmm i • tn*ni'LT^i~2 2ic^-rft^#j ; &^fijtL^. 
s i 
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mmm 9 2 < b &) 




3&2Xf§ 



Ia-2-1 

If? 1 IJS 

D-A* >J > * fiHX T-JH&&&(XV-2)755mg(4.5mmol)<D S> 2 a D * 
^ > 12ml iSflS K > =f-)V^z)^i^ U > 1.49ml(3X4.5ramol), & V> T' 5- 

7 a ^ ^ it 7 x >-2-X O 'J H 1.24g(1.05X 4.5mmol)£*/£ 

TIC1IDA/:. IjgCT 15 B#f8Ut# L £: & 2N-i&&. 5%*t & * ift ^ h 'J 
r> A ?K . Tll^ciStiff L fc. e 58 K T ifl& . MffiiSHI U Tf# e> n& 

^\ + +)- > = l/3 l:tiSfflt -2>BI5?> n-^\*-y- > l3Tj$t^ L . » jft 

109-110T:© B fl"54fc(XVII-l)1.32g (<R* 82%) * » • 

7C3?t#tfT CioHi4BrN0 4 S 2 tLT 

gtWfiS : C;33.71 H;3.96 Br;22.43 N;3.93 S;18.00 
USHiS : C;33.75 H;3.89 Br;22.43 N;3.96 S;17.86 

[ a J D -34.5± 0.7(c=1.012 CHCls 25*0) 

IR(CHC1 3 , v max cm 1 ) 1737, 1356, 1 164, 1 138 
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NMR(CDC1 3 , <5 ppm): 0.89(d, J=6.8Hz,3H), 1.00(d, J = 6.8Hz,3H), 2.00 
(m,lH), 3.60(s,3H), 3.83(dd, J=5.2, 10.0Hz, 1H), 5.20(d, J= 10.0Hz, 1 H), 
7.04(d.J=4.1Hz,lH),7.32(d,J=4.1Hz,lH) 

rtl£-4fc(XVIM)400mg(1.12mmol)© 5? / f 7i H 5ml ® M IZ 

4- * N^^^x-;UT-tr-?U-> 222mg(1.5 X 1.12mmol) . 3 O it ffi 
(I)21mg(0.1X 1.12mmol)£SP X T )V >«X5?l^Tl:fi <K».Lfc. 
* ^ I' h' 7 ( h 'J 7 i z Jl- * 7 7 -f /J/^y'Ji (II) 7 d U K 
39mg(0.05 X 1.12mmol). H Ulf j|/7S > 0.47ml(3 X l . 12ramol) £ tlD 
A. Bl7;^>^7giiTllH<MLt. £ <Z>m&® £ 50*C. T 

1N-J*«. 5%i&mfom± h 'J 2 A7k. Zk II T Jlfl # ifc # ^ & „ ^fififEitg. 

nr. s *& l x ff <=> n 5 & as £ -> »j * y )v t> ? a ^ □ •? h ^ 7 7 * - 

-t. n-'x + it >/sfiifih2/i l~Tigtjb-r-5g|i#£lfl#>. Bt&X^;^/n- 
'\ ;: ^ 1 •tl->J:9^^^£ ! ^ l fllL. 131-132^0 0 0<j^ (XVIII- l)392mg ( HX ^ 
86%) 

##Hi« Ci 9 H 2 iNO 5 S2-0.2H2O t LT 

8tl?{i6 : C;55.51 H;5.25 N;3.41 S;15.60 
: C.55.80 H;5.19 N;3.38 S;15.36 
IR(KBr, v max cm 1 )3268, 2203, 1736, 1604, 1524, 1348, 1 164 
NMR(CDC1 3 , <5 ppm): 0.90(d, J=6.6Hz,3H), 1.00(d, J = 7.0Hz,3H), 2.00(m, 
1H), 3.60(s,3H), 3.84(s,3H), 3.86(dd,J=5.0, 10.2Hz. 1H), 5.21(d,J = 10.2 

Hz,lH),6.90(d,J=9.0Hz,2H),7.44(d,J=9.0Hz,2H),7.12(d,J=4.0Hz,lH),7. 

44(d,J=4.0Hz,lH) 

IS 3 Ig 

ft:£#l(XVIM)4O7mg(lmmol)0>7- h^t F n 7 5 > 8ml, * 9 .S — )\, 
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8ml m £ m m \Z lN-^rtt V-y 5.1ml *JB^.. 60*C l:T 6 B# ffiljbn *fc . M 

# L it . ^x>»7K»*THftttlcUfc», P & x ;P »j tU . -Jy-r > 
CTft^Lfc. eWftjft. i^EEiSaSL. Yt&fe (Ia-2-n 373mg ( JR « 
100%) 

It £ : 147~ 148t: 

IR(KBr, v max cm >): 17 10, 1604, 1351, 12 16 
7C*#« Ci 8 Hi9N0 9 S 2 • 0.2H 2 O t L T 

ft IMS : C;54.45 H;4.92 N;3.53 S;16.15 

SBffctt : 0:54.39 H;4.93 N;3.79 S;15.96 
9 3 ~ 1 5 6 

*I«9 2<tPJ«tLT362 3~-30Cj£-rfl:£tt&£fifcLfc. 
$2 3 
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15 7, 158 



_J0 




Ia-2-66 . la-2-67 



S 1 II ( R 2 = C H 3 ) 

9 6 £ ft « K & fifc L £ {t^(XVIII-2)150mg(0.33mmol)CD 
^f^*J^7i H 2ml»«l:«»*"J«)A 227mg(5x0.33mmol). 3 
Oit * 0.1ml(5x0.33mmol)*AP A. Ifi l:T-«ft«i U fc, £ 

ttON - * 5-)\,ftit&® 373mg ( JR ^ 91%) 
#tfHi6 C24H23NO5S2 £ LT 

Steffi : C;61.39 H;4.94 N;2.98 S;13.66 
: C;61.22 H;5.18 N;2.93 S.13.27 
£ SlZ±8HT»fe»ttffc^ft 140mg (7) ;* ^ y -)V 2ml «§f *S II 1N- 
NaOH O.eml^JflA, ^ iS iC T — &&#Lfc. K fl> S£ £ 2N-HC1 II T 1^ 

185~ 186*C (£> -ft en $J (Ia-2-66) (R=Me) 105mg ( JR m 77%) £ £ . 
##Hfi C23H21NO5S HI 

Itgtfifi : C;60.64 H;4.65 N;3.07 S.14.08 
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$£%im : C.-60.56 H.4.84 N;3.01 S;13.94 
IR(KBr, v max cm i)3600-2300br, 3426, 2203, 17 10, 1604, 1503, 1344, 
1151 

NMR(d 6 -DMSO, <5 ppm):2.88(s,3H),2.93(dd,J = 12.0, 10.2Hz, 1H),3. 19 
(dd,J=14.2,5.6Hz,lH), 3.81(s,3H), 4.74(dd, J=5.4, 10.2Hz, 1H), 6.99- 
7.04(m,2H),7.20-7.35(m,7H),7.52-7.56(m,2H),6.90(d,J=9.0Hz, 
2H),7.44(d,J=9.0Hz,2H),7.12(d,J=4.0Hz,lH),7.44(d,J=4.0Hz,lH) 
mmizmmm l 57HT,R 2 = CH 2 Ph <Dit&«to{lsL-2-61)1t&tfL L 

fc. 

IR(KBr, v max cm->):2200, 1722, 1340,1 151 

NMR(d 6 -DMSO, (5 ppm):2.94(dd,J=7.6.13.8Hz,lH),3.19 (dd,J=7.2, 
14.4Hz,lH), 3.83(s,3H), 4.29(d, J=16.2Hz, lH),4.62(d, J= 16.2Hz, 1H) ( 4# 

mmm 159 < c &) 

Br-C^jLs0 2 -N^COOMe * 1 Xf§ » MeO-H^^-4^jLs0 2 -N^COOMe 
XVH - 1 XIX-1 

* 2Xm . M eO-<QJl^jLs0 2 -N A COOH 

m i is 

9 6 T#fc{t£$J(XVII-2)500mg(1.4mmol)<£>$£i&7- h- v h K 
n 7 7 > 12ml £ . e^^lEi] iJ >7 A 387mg(2X 1.4mmol). 4- * h 
+ S/^^n;U#a>^ 319mg(1.5X 1.4mmol),f + X h 'J 7irjl. 
* X 37 >/1^v^A 81mg(0.05X 1 .4mmol) £ flD X. . T )V zi >&W%T 
\Z 75*C-e 48 ^mmWLfZo SJSat^ftKX^^T**? L. 1N-^K, 
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A 122-123"C<D gfi<J#>(XIX-l)447mg (lR¥83%) * f# fc . 
Ttmft #T Ci7H 21 N0 5 S2 tl/T 

tf-^fii C;53.25 H;5.52 N;3.65 S;16.72 
C;53.26 H;5.50 N;3.69 S;16.63 
[<*)d-21.7± 0.6(c=1.000 DMSO 25t:) 
IR(KBr, v max cm 1 ) 1735, 1605, 1505, 1350, 1 167, 1 136 
NMR(CDC1 3 , 6 ppm):0.90(d,J=7.0Hz,3H),1.00(d,J=6.6Hz,3H), 2.10(m, 
lH),3.54(s,3H),3.85(s,3H),3.87(dd,J=5.0,10.2Hz,lH),5.20(d,J=10.2H2, 
lH),6.94(d,J=9.0Hz,2H),7.52(d,J=9.0Hz,2H).7.11(d,J=4.0Hz,lH),7.49 
(d,J=4.0Hz,lH) 

m 2 xm 

<t^4fcl(XIX-l)390mg(1.01mmol)<£> h^th*P77> 8ml, * 9 J — 

>v & m im&mm\z in-i?£ v — y 5.imi gov, \zt 6 mmmm:. 

>lCT«t#L£„ £58^^. i&ffiiSSgU, 373mg ( iR ^ 100%) (D<t& 

*fe)(Ia-3-l)£ft 

B*,& : 174~ 176"C 

IR(KBr, v max cm 1 ): 1735, 1503, 1343, 1 163 

mt&m 160-175 

&ft£0!l 1 5 9 tmmiZVTm: 3 1 ~ 3 2fcjSTfl:£tt*£fi)tLfc. 
* 3 1 
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17 6 (D&) 



XV-3 XX=1 



H 2 N-^^-S0 2 -N'^COO , Bu * 3Ig , 
XXI-1 



MeS -0~^' S "0 KS02 "!1 Acoo,Bu ~ 



ill 



XXII-1 



MeS-^~*^ — "-N— ^~^-SQ 2 -N^COOH 



Ia-4-1 

D-A U >-tert-y f JH 7. ;U & & & (XV-3) 10g(47.68mmol)O *J 9 U 
O * ^ > 100ml II 'J > 15.7ml(3X 47.68mmoI). & 

4-r h □^>t*>^;i'*-JH' □ U h* 14.1g(1.2 X 47.68mmol)£ 2k 
»Tfcin*.&. *ICT5BWlt»tt 2N-&&. 5%^K*^^" h U A 

^>/n-A + ^>^f,BgSl /< m& 89-90*0 <D S W ft (XX-l)13.3g («R^ 
77.8%) 

7C^I##T Ci 5 H22N20sS t LT 

fHItt C;50.27 H;6.19 N;7.82 S;8.95 
m&im. C;50.04 H;6.10 N;7.89 S;8.84 
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{a}D-2.9±0.8(c=0.512 DMSO 23*0) 

IR(KBr, v max cm •)3430br, 330 1, 1722, 1698, 1 525, 1362, 1348, 1 181, 
1174,1159 

m 2 ig 

<t£-4£>(XX-l)13.29g(37.08mmol)<Z) * 9 J - )l> 200ml mi&lZ 10%A* 7 
V OA/mm lg ifiCT***^ t»ftt«7C&ff 0 ft. 2 

SSHiL, fit,^ 164-166X: (D T 5 >^(XXI-l)11.5g (IR^ 94.4%) * ft . 
7E^##T C15H24N2O4S t IT 

WJItt C.-54.86 H;7.37 N;8.53 S;9.76 
C;54.84 H ; 7.33 N;8.63 S;9.50 
[a ]d+10.3± 1.0(c=0.515 DMSO 23*0) 

IR(KBr, v max cm- 1)346 1,3375, 1 7 16, 1638, 1598, 1 344, 13 13 
NMR(d-DMSO, <5 ppm):0.80(d, J=6.8Hz,3H),0.82(d, J=6.6Hz,3H), 1.23(s, 

9H),1.83(m,lH),3.30(m,lH),5.86(s,2H),6.56(d,J=8.8Hz,2H),7.36(d,J = 

8.6Hz,2H),7.47(d,J=9.6Hz,lH) 

S3I@ 

lt£$KXXI-l)328mg(lmrool)<D V t> □ D * ? > \0m\mW.\Z H 

U > 0.33ml(3X lmmol). Jfc H T 4- ^ ^ ^ ^ ^ > •/ -f j^DU 
K 280mg(1.5X lmmoD^^^TtCTIg^iP Afc. l««}fL. 

«=T«:S»Lfc. Tth^IfjU-fj^^jUSSU Hk j» 235-238"C 

W^)(XXII-l)433mg (IK $5 90.5%) £ f# fc. 
7C3$§##t C23H30N2O5S2 tl/T 

BtSCfifi C;57.72 H.6.32 N;5.85 S;13.40 

3lf*{fi C.-57.63 H;6.28 N;5.86 S.13.20 



77 



WO 97/27174 



PCT/JP97/00126 



[ a ] D +5.7± 0.9(c=0.512 DMSO 250) 

IR(KBr, v max 0111-1)3366,3284,1713,1667,1592,1514,1498,1341,1317 
NMR(d6-DMS0, 5 ppm):0.82(d,J=6.6Hz,3H),0.84(d, J=6.8Hz,3H), 
1.22(s,9H),1.91(m,lH),2.55(s,3H),3.32(s,3H),3.44(dd,J=6.2,8.6Hz,lH), 
7.40(d,J=8.6Hz,2H),7.73(d,J=8.6Hz,2H),7.90-8.01(m,5H),10.48 (s.lH) 

m 4 is 

{b^%(XXII-l)405mg(0.85mmol)<£> 9 D n * *? > 3ml »! Id . h 'J 
7^tDSi8 3.3ml(50X0.85mmol)*i!!PX. ^ M. 2 8# M it ft U . «JE 
mt&LfZ'&. Si^If ;H-rJH:Tiftjf* L . HftjA 231-234*0 © S ft 
#J(Ia-4-l)340mg (4X33 94.7%) £ ft £: „ 
Bt,& : 23 1~ 234*0 

IR(KBr, v max cm •): 1748, 1655, 1592, 1323, 1 16 1 
TcMftffi C19H22N2O5S2 • O.ICF3COOH t LT 

Steffi : C;53.14 H;5.13 N;6.46 S;14.78 

'Mtskifc : C;53.48 H;5.31 N;6.57 S;15.06 
7 7-208 

*J5£0i] 1 7 6£H«KLT*3 3 ~ 3 6 K ^ T ffc"& #J S: ^ fiJt U . 
$33 
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mmm 209 (.Em) 



HCl 
H 2 N' 



'COO l Bu 



XV-3 



xxni-i 



COO l Bu 



OHC 



/ ^SO^N^COO'Bu m3Xf8 . 




\=/ 0 2 H 



S-N-N=S^ \ 




S0 2 -N' 
2 H 



^COO'Bu 



XXV- 1 



MeS 



XXVI-1 



MeS 



Ia-5-1 

Wi 1 Ig 

D-A*'J > t e r t - ^f;H7 ^;Ht&ig(XV-3)20.94g(99.8mmol) 
©S?£nD*;*> 200ml ^ ^ , N- * ^ ^ t ;l/ * U > 22ml(2 x 
99.8mmol), p- X ^ U > X )V * - )V 9 n »J H 20.27g(99.8mmol) 

zkkt mmizt 15 Bt mm.# Ltzm. 2N-&6&. 5%^t*i 
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>ICTBfe#L, M&L 118-120t; CD S ffl#> (XXIII- 1)28. 93g ( IX ^ 85%) * _ 
IR(KBr, v max cm , )34 19, 3283, 17 16, 1348, 1 168 

NMR(CDC1 3 , 6 ppm):O.85(d,J=6.9Hz,3H),1.00(d,J=6.6Hz,3H),1.21(s, 

9H),2.O4(m,lH),3.62(dd,J=9.8 ) 4.5Hz,lH) ) 5.09(d,J=9.8Hz,lH),5.41(dd, 

J=0.5,10.9Hz,lH),5.84(dd,J=0.5,17.6Hz,lH),6.72(dd,J=10.9,17.6Hz,l 

H),7.49(d.J=8.4Hz,2H),7.79(d,J=8.4Hz,2H) 

% 2 Ig 

ft a - $J (XXIII- l)5.09g(15mmol)C9 ^ D a ^ ^ > 300ml ^^(C. - 
78tl;i 15 ttffl* *j > £ ii U "fc. & V^T * f Jl'X K 22ml(20X 

15mmol)$ J)P A . 80 ^ ^ S L TliS I: U fc t , MffiigffiL. 6.03g <D 
7 )V=r\z Kfc<XXIV-l)*»fc. 
IR(CHC1 3 , v max cnr , )3322, 1 7 10, 135 1, 1 170 

NMR(CDC1 3 , 6 ppm):0.85(d,J=6.9Hz,3H),1.00(d,J=6.9Hz,3H),1.22(s, 

9H),2.07(m,lH),3.69(dd,J=4.5,9.9Hz,lH),8.01(s,4H),10.08(s,lH) 

1311 

ft^#)(XXIV-l)6.02g(15mmol)C0X ^ J — )V 60ml, f hn K D 7 7 
> 15ml jg ^ m WL \Z ^ > if > X ;P * — )V t F7X H 2.72g(1.05 X 
15mmol)£flP>L. IS 2 Lfc. « ffi ffi *g L T % £ tl tz fSt S £ . 

= 1/4 HT»tB"r*»»*Jfc«)fc. »«x?-^«fcr)Plttft£(TV». BtA 
163-164T: CO g W#J(XXV-l)4.44g $ ?# . i2lSA^60%. 
7C m ft ffi C22H29N3O6S2 t l/T 

ft" SHI C;53.32 H;5.90 N;8.48 S;12.94 

SU&ffi C;53.15 H;5.87 N;8.32 S.12.82 
[a ] D -11.6± 1.0(c=0.509 DMSO 23. 5t; ) 
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IR(KBr, v max cm >)3430, 3274, 17 1 1, 1364, 1343, 1 172 

NMR(CDC1 3> <5 ppm):0.84(d,J=6.9Hz,3H),0.99(d,J=6.6Hz,3H), 1.19(s, 

9H),2.00(m,lH),3.63(dd,J=4.5,9.9Hz,lH),5.16(d.J=9.9Hz,lH),7.50- 

7.68(m,5H),7.73(s,lH),7.78-7.84(m,2H),7.96-8.02(m,2H),8.16(brs,lH) 

4- * * )VJ3 ~f V 7 ~ U > 0.14ml(l.ll X lmmol)CD 50%X $ J — )V 
*m%LlZ&m& 0.3ml £fiP A. l*IiB 0~5"C KTJg# L £ *l ffi 5g & 
78.4mg(1.14X lmmol)CD7K lml ® fa £ M X > WiU 15 #ffl£# L 
— ^ « fc£-#l(XXV-l)496mg(lmmol)eDS£<g tf U ^ > 5mlj??iK£- 

25*c (3 t tc w is . c: nir ft cd s sat * 8 #ibi -can a & . $ s c - i5*c 
tz. 2N-mm. 5%&km.7kmi- b u ^a*, * n t jim & . ^jb^^. 

«JE»ttLfc. 9Sal£ > V ft ¥)lfj z> A * n v h ^ 7 w -lift L . * 
n D A/»»X^;P = i/9 HT^ai-rSgf5#*m*>374mg(«^ 74%) 
« S $)ttKXXVI-l)&&£. 
tc^^^t C23H29N5O4S2O.3H2O i: LT 

fH£{* C.54.27 H;5.86 N.13.76 S;12.60 

^Sfcffi C;54.25 H;5.77 N;13.87 S.12.52 
IR(KBr, v max cm ! )3422, 33 10. 1705, 1345. 1 17 1 

NMR(d6-DMSO, 6 ppm):0.83(d, J=6.9Hz,3H),0.86(d, J = 7.2Hz,3H), 
1.19(s,9H),2.00(m,lH),2.59(s,3H),3.54(dd,J=6.3,9.6Hz,lH),7.56(d,J = 

8.7Hz,2H),8.00(d,J=8.6Hz,2H),8.10(d,J=8.7Hz,2H),8.33(d,J=9.6Hz,2 

H),8.34(d,J=8.7Hz,2H) 

S5TJ 

ft£-^(XXVI-l)353mg <D^^DDp<^> 2.5ml, F'J7J^DSS 
2.5ml ^Mi3T 3 B#fffllg# Lfc. ttSSIBft. J£ & £ X 
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)HZT$LW L . {L£-$)(Ia-5-l)308mg («M 98%) £ ?# fc . 
■ftjtt : 194—195'C 

IR(KBr. v max cm l ):1720, 1343, 1166 
7C5$I##T C19H21N5O4S2 • I.IH2O iLT 

at^fiS : C;48.83 H;5.00 N;14.99 S;13.72 

M&B : C;49.13 H;5.25 N;14.55 S;13.34 
m&M 2 10-251 

2 0 9£^«fcLT*3 7~4 3 tl ft 4* £ f£ L ;t . 
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WO 97/27174 PCT/JP97/0O126 

(1) MMP-9(92kDa, if ^ ^ ^ - -fe* B)CD Hi Rt • fit £i 

U*TcD;£iS*£#BBL. IVla 7ft - if (MMP-9)3r L ft. 
Scott M.Wilhelm et al, J. Biol. Chem., 264, 17213-17221, (1989) 
SV40-transformed Human Lung Fibroblasts Secrete a 92-kDa Type IV 
Collagenase Which Is Identical to That Secreted by Normal Human 
Macrophages (SV40 T M K IS & $ ft & t h N & *t 3? *S IIS IE fit t h CD 
T^Dy'T-i/lCJ: 9 ##5 $ ft Tc CD £ |5l — CD 92-kDa IV S3 5dr^-- 
-fe' * ft •? 2> );Yasunori Okada et al, J. Biol. Chem., 267, 21712-21719, 
(1992) Matrix Metalloproteinase 9 (92-kDa Gelatinase/TypelV 
Collagenase) from HT 1080 Human Fibrosarcoma Cells (HT 1080 W CD 

( 92k-Da ±T 5> 9- ± - if /IV 5yt-if );Robin V. Ward et 

al.Biochem. J., (1991) 278, 179-187 The purification of tissue 
inhibitor of metalloprotei nase-2 from its 72kDa progelatinase 
complex (72kDa ^d^f^^-f--ifW.ai^^ <o <D * $ D7"of-ft-t' 

-2 ommmmmnrnM); 

mmp-9 « t hmm&mm atcc ht ioso 12-^ h 7 # / -f ;p 
* ;p # ;u - 13- t -b 5=- - h (tpa)t? m MT z z £ £ J; otglilti;^^^ 

ft^..C09lg*?SI;^-Ifv5 1 >-lf-r ; E^^^^ - ^(HidekazuTanaka 
et al, (1993) Biochem. Biophys. Res. Commun., 190, 732-740, 7^7 
CD 105-kDa if 5 5=- ^" - -tf cDNA CD # ^ ^ p - ->i7 r :te t J;tffgg|)T ! 
MMP-9 L T lr» £><f £5£fg L fe„ d CO HT1080 « CD i§ * ± M fi£ £ 

iSSIL. -t7f >t77P-X 4B> 3 > * /X »J > A-fe^TD-^S 
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tft 7 7 f J ;P S-200 TISSJ L fc. E OfSK pro-MMP-9(92kDa> tf 7 

fc. *1>T, MJ "/•>>-CiStt<fc*ff^«tt3! MMP-9 
<2)IVU a 7yt-fB*«7 

3 7yt-*tt*E MMP-9. SK&tfiM^^-y h tt(«5)^^< <D IV 
S n ^ y-7--if S14iRiJ5£+ -y h ^Mffl T-y-te-rSUi (flO ^ 15 -i (D 
«lSl:«£?fc. IBS 31 ©7 >y -fe-f tt 1 ^<D{t^«J(ia#?r<J)J;o ^T#(D 

(A) 5S(lVl3 7 -y». »i(MMP-9), [®^»J 

(B) SI(IVS37-y», MSI 

(C) SI(IVl37-y», US (MMP-9) 

(D> isavi37-y» 

L, J: 0 IBS (%) 

IBS (%) = {1- (A-B) / (C-D) } X100 
l C 5 o lit* (%) 5 0 % t;: & 3 jg g £ ^ T . igf 7 ~$ 

5 4 iZ^jk-f, 

4 7 
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1 . : 

R 1 

R 5 -R 4 -R 3 -S0 2 -N^COY I 
R 2 

[it*, r 1 £ nx *> «fc Uftsni^Tt) 

«tHATD7U-;l'St«lii$tlT^Tt)=t^'VTn7'J-Jl'7;i'* 
)V ; R 3 # *3 , g}fe$nT^Tt)J:^TU-U>*^liS^^nT 
^Ttxt^Af o7U-l^> ; R 4 li*fe&. - ( C H 2 ) m — , - C II 
= C H - . - C = C - , -CO-, - CO-NH-, — N = N — , - N 
(R A ) - » -NH-CO-NH-, -NH-CO-, - O - , - S - . 
- S O 2 N H - , - S0 2 -NH-N = CH-ifcttfh7'/-;l'y'r 

c 3 - c 8 -> a 7 * ;u , ijftsnx^Tfe«t^7U-;i/, Sfftsnx 

S ; R A * ^ * fc. tt <B. « 7 ^ * ;U ; YIINHOHifcttOH ; m \t 

1 * « 2 ; L Y *« N H O I I <D Bf |* R 2 « * ^ T & Z> ] T c? tl •& 

2 . 5£ I : 
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R 5 -R 4 -R 3 -S0 2 -N COY I 

1 9 

R 

i^7U-Jk g&£*lTHTfc«J:V>77;i/*;K g&£*lTHT&J; 

t>tti±v^f a7'J-l'>; R 4 ttt»^, - ( C H 2 ) m — , - CH 
= CH-, — C = C — , -CO-, -CO-NH-, - N = N - . -N 
(R A ) -v -NH-CO-NH-, -NH-CO-, -O-. -S-, 
-S0 2 NH-. - S0 2 -NH-N = CH-Sf:lif h^y-^y^f 
JU: R 5 ttl^$tlT^Tfe«t^I^7;i' + Jk itftint^TfcJ:^ 
c 3 ~c 8 s>^n7;p^;u. g & $ n x i> t £ v> 7 »j - ;u . li^nt 

HTt> c tH'\rn7U-;i'ifciiii$nTUTfcJ;^#^SttSi® 
iCS : R A tt**Sfctt««7;i'*;i/ ; YttNHOHtfcttOH ; mU 
1 ££13:2 ;ft«l/YiJ«NHOH«)R|JRMi*lT*!). R 3 75tg&3 

>, R 4 ^-CO-NH-ifcli-NH-CO-©^, R 5 g & 3 X 
^TiJ;U7 l J-;^fcttE}jSSnTWTfeJ:^'\Tn7U-;PT$0> 
R 3 !l«Si3tlT^Tt=t^7U-l/>$^liliSnTHTt)«tl^ 
TP7'J-l^>, R 4 ^f h7 , /-;i'i?<*CI} > RMijDftSni^T 
t> «fc U 7 U — JPSf:Bltft^^TUTt>=tHAfn7U- ;U X $> 0 , R 
3 *IX l^X J: ^7 U - U >. R 4 75i]£^£CDB#, RMifii7 
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13 * & £ T- to & < . R 3 A5Ii$nT^T%<t^7U-l/>^t«l)| 

3. I v^n^>7 f ^---tfiaW?PJT*?.lt^^i^fc«2{rlfimo^^n 
4 . : 

R 1 

R 5 -R 4 -R 3 -SO z -N^COY I 
R 2 

[^f, R i iiii^nTi>x ; bj;i)fa7j^)k isi^^nTViTfc 
^\ ^ □ 7 u — ^*fc^E^$tiT^T : tck^'\7"P7 u + 

: R 3 tt$g^, I853ntHTfei^7 U-l/>ifcllS«3ni 
HT%J;V>'\td7U-1/> ; R 4 ti^iK^ . - (CH 2 ) m - , - CH 
= C H - . - C = C - , -CO-, -CO-NH-, - N = N - . - N 
(R A ) -NH-CO-NH-, -NH-CO-. -O-, -S-, 

- S O 2 N H - , -SO J -NH-N = CH-*fcttrh7 , y-Jl'yW 

c 3 -c 8 ">^pt;u + ;u, « & s *i t n t t> <fc ^ t u - ;i> . lu^nx 
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5* m ; R A 7k sf? £ & tt & jf£ 7 ;P * ; Y ttN H O H S t (iO II ; m »i 
l$fcU2 ;fc«bY*«NHOHO^ttRMi*lT*0. R 3 # g & $ 

> . R 4 Ai-CO-NH-JtU-NH-CO-©|, R 5 « g & £ *l T 
^ T cfc H 7 U - )V * it m & $ n T ^ T *> J: U "\ *r □ 7 U — )l T & 0 
< R 3 # ? i ~ U > , R^s-CO-NH-ffli. R'li/f ;l.t,L<« 
7ir ji,Tii^< . RM12 - ^pd7i-;k 4-^dd^x-;1/, 

c£V>7U-U>££teg&£;ftT^Tt> e fcl>'\^n7U-|x>, R < # 
fh^'Z-Jl/y-f JKDB$, R 5 lili7^ + Jk g & $ n T V> T t> J: l» 
7 'J — JtlJiISnT^TfeJ;H'\TD7'J-JH ! *i] 1 R 3 # 
I»*nTHTtJ:l>7'J-l/>. R 4 ^¥ B#. RMiStS7J^ 

^. filRT^^^fe L<ttijj|$*lTUT*>J:H7y-;PTlftSftT 
H 5 7 U - Jk I; 7t tef£if8 7;i'4 i ;U & L<ttii$nTHTt)J;H7U 
-;H"I«i$nTH5Af n7U-jl/T*0, R'iii^R^attl;* 
IS fi- TMi & < . R 3 ^ii$nT^T ; b t tU7 U-P>$t(igi$n 
TUTt> t tl^fD7'J-P>T*5lf > R 4 - O - T & U» ] T £ 

5 . it I I : 



(it*. R 6 li - C 1 1 = C H - , - C = C - . - N = N - . -NH-C 
O-NH-, - S - . - S O 2 N H - , Sttt-S0 2 -NH-N = CH 
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n e> (D tk #p ^ . 

6 . it III : 



[ it "I 3 . R 1 - ( C H 2 ) m - . - CO-. - CO-NH-. - N (R 
A ) - , - NH-CO-, £ ft « 7- h 7 V - )V *s <i )V ; m \t 1 £ 2 : 
R 1 . R 2 . R 7 , R 8 . R 9 , R A . iJcfctfYteififfiiPISfg. fc fc* L , 
R'^i-NH-CO-OPt, R'tt^/^Ufni-fTIJ/^, 

R 7 li2-?DD7i-;k 4-^nn-7xn;K & ± 2 . 

□ D7iZ^TUftlf>] T3^Sn*<t^«J. }t 3* 14 . feKtt 

7 . gC I V : 



(xt^> r 1 1 « ¥ «g , - c h = c h - . z rc it - c = c - : x \z&m 

M^SfciiSSHM^ ; R 1 , R 2 . R 7 *5 «fc zfi Y Afl IS <h PI g ft ) 
8 . it I ' : 




,8 
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R 5 '-R 4 '-R 3 '-S0 2 -N^COY r 
R 2 

[ 3: 4> , R 1 ' 14 . *c > ;u , ( -f > K — 3 — -i )U) * f- )i . ( i - 

* ;u -f > h - ;u - 3 - -r ;p ) * ^ , (5-*^ji,-f>K-;u-3- 
•f ^ ) (S-y)l'^ra-(>\i — )U-3-^jl) )V. ( l - 
7 -b ^ ;p -f > H — - 3 - < ;i' ) * ^ ;k ( l - /f ;uj^-;k > 
K — ;i/ - 3 — r ;i/ ) * ^ ;u , (i-7^n*y*;i,#-ji,-3-^;n 
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